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Program Status

This Final Technical Note covers the period of 01 September 2007 through 21 December, 2007,
and in accordance with contract FA8750-07-C-0171 agreement between Air Force Research
Laboratory and Northrop Grumman Electronic Systems (NGES).

Northrop Grumman held a telecom with Mr. Daniel Daskiewich (AFRL) on the 21% of
December 2007, informing Northrop Grumman that due to the reorganization of IARPA, not
program performance, AFRL was forced to terminate some efforts and scale back others.
Northrop Grumman was one of the contractors whose contract was terminated. There were
significant accomplishments on the 3 month Northrop Grumman PAINT effort. The following
summarizes the work accomplished between the reporting periods of contract initiation to
contract closeout.

The team of Northrop Grumman and Purdue University was awarded a contract on the 30" of
August 2007. A program kick-off was held with Mr. Peter Brooks in Washington D.C on the 4™
of September. A kick-off (workshop) was scheduled and attended on the 5™ and 6™ of September
2007 by all PAINT contractors. At the kick-off a challenge problem was discussed in breakout
groups, as well as homework assignments were provided to each contractor. As a result of the
kick-off, the Northrop Grumman team consisting of Purdue University has been focusing on the
following general categories of tasks:

- Collaborating on the PAINT “homework” assignments
- Transitioning pre-existing code to PAINT specifications
- Researching the challenge problem.

The team participated in the 2-day kickoff meeting (workshop), established other team members
for the homework assignment (Lockheed Martin, Least Squares and LCC) and had been
continuously collaborating with the other PAINT contractors on the three agreed upon quad
charts. In order to fulfill the requirements of the quads/homework assignment, the NGES team
had to revise our PAINT strategy in order to fit within the larger PAINT project framework. Our
1-year schedule was revised.

The NGES team had begun to transition pre-existing code for simulating societies, producing
risk sensitive behavior and evolving coalitions and alliances. This would have been an on-going
process; however we were able to train a new programmer on this task and inserted extensive
documentation into the code and were able to formulate a staged plan for transitioning the code
to perform PAINT specifications.

Preliminary research had also begun on the challenge problem including planning how the
challenge problem agents and their network connections will be represented in our simulation, as
well as gathering basic data relevant to the challenge problem.

The NGES Team had also commenced its review of both format and content of the "nano”
corpus and “Factiva” data from LCC. We also made assessments of the BAE data that had been
posted to TWiki to scope our specific demonstration. The reviews allowed us to refine our data
ingest requirements and design. Parser for Factiva data has been implemented and now tested.
We have identified and now implemented critical web service components. We had
implemented the affinity propagation-based clustering algorithm for use in our demonstration.



Efficient, scalable clustering implementation had been developed and tested. We had numerous
discussions on the content and were considering this data in light of our existing ontology’s and
those anticipated from the challenge problem. The data provisioning components common to
both the SOW requirements and those implied by the quad chart activities were formalized in
anticipation of their independent, local integration as well as their integration into the larger,
composite PAINT demonstration system.

The data provisioning components and architecture design common to both the SOW
requirements and those implied by the quad chart activities were refactored against interfaces,
formalized and then completed in anticipation of their independent, local integration as well as
their integration into the larger, composite PAINT demonstration system. We evaluated previous
code developed for research and continued to work on the transitioning the code in order to
develop it for a leadership model. We extracted, analyzed, and then altered the code to maintain
its basic functionality. We completed empirical research of databases, Internet sources, and
academic and government literature in order to construct the simulations required for the PAINT
tasks. Preliminary research conducted on data sources, the construction of an input database and
exploring relevant fractional graph theoretic methods for use on our PAINT project had begun.
In addition, research on the leadership of various political factions in our original SOW problem
was also completed. Preliminary simulations were run to verify the execution of the codes we
were developing.

Concentration was on building elements into the code that are unique to the PAINT task,
including; programming a leadership model (developing appropriate data input structures,
simulation environment, functionality) for representing the PAINT challenge problem, and
programming a leadership model (developing appropriate data input structures, simulation
environment, functionality). We wanted ensure that our work met all the original contracted
work in accordance with our statement of work.

Prior to the cancellation notification, we continued to work on common tasks between the
original statement of work and the quad chart assignments. Data review has been completed and
preparations were in place for the initial design and implementation for the demonstration.

Program Work Summary

This is a summary of the work performed under the PAINT contract. None of the algorithms
identified below were developed under the PAINT contract.

The following is the work that was completed under the PAINT contract:
PAINT Kickoff Meetings 5-6 September

Assessment and Preliminary Design of PAINT Challenge Problem
New partnership affiliation meetings and telecons

Development of new plan for new PAINT Challenge Problem
Re-planning for in and out of scope tasks

System Design

System Configuration

Extractors Analysis

Tokenizer, Stopper, Stemmer Analysis

POS (Part of Speech) Tagger Analysis



Literal Term Search analysis and design

WordNet analysis and design

RSS/ATOM (Really Simple Syndication) Aggregate analysis and design

A functioning simulation model of PAINT challenge problem scenario

A functioning simulation model of a leadership model originally proposed in the
Northrop Grumman/IPFW (Indiana Purdue University of Fort Wayne) proposal
Preliminary analysis of leadership model simulations

The following work was in progress at the time that the PAINT contract was terminated. This
work involved the initial analysis and suitability assessment of use of various previously
developed algorithms for the PAINT project. None of the algorithms identified below were
developed under the PAINT contract. An associated percent complete has been assigned for
each activity:

Web Front End(s) 25%

ConAn (Concept Annealing) Search 50%
Clustering 50%

Feature Extractor(s) 25%

Multinomial Distance Metric 50%
Semantic Term Search 25%
Visualization 25%

IR Information Retrieval 50%

Leadership Model 50%

In addition to the completion of the above work, the following work was yet to be executed
under the PAINT project.

Final design leadership model
Integration and testing of leadership model
Analysis of leadership model results
Demonstration of leadership model
Morphology (Inflection)

SVM (Support Vector Machine)
Term Semantic Similarity

Syntax

Integration

Testing

Demonstration
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Meeting and presentations held between 01 September 2007 to 21 December 2007:

4 September 2007- Kick-off meeting with Dr. Peter Brooks and Ed DePalma of AFRL

05-06 September 2007-Kick-off and Workshop Presentations

14 September 2007- Kicked- Off Homework Assignment with other PAINT Contractors



18 September 2007- Finalization of Quad Charts with other PAINT Contractors

1 November 2007- Initiated a telecon with Mr. Ed DePalma and Dan Daskiewich of AFRL to
discuss the DD254 as well as the additional cost associated with collaboration and homework
assignments (quad charts). A spreadsheet was submitted on 01 November 2007, reflecting the
additional workscope and hours associated with those tasks for the group assignment
(homework/quad chart).

14 November 2007: Telecon with Lockheed Martin, MIT, and Berkeley/LCC was conducted to
have discussions on the “Pathway Disambiguation Experiment” (Experiment 2) and thoughts for
moving forward were formulated. The PAINT Integration plan was reviewed in detail and
discussions on paths forward were investigated.

15 November 2007: Telecon with Berkeley/LCC was conducted. The PAINT Integration plan
was reviewed again and discussions on the “Proactive Knowledge Aggregator” and the pathways
to move forward were finalized.

15 November 2007- Telecon with PAINT customers and participants were held to discuss the
“MultiMethod Expert Validation.” Participants include LSS, HNC/FI, MIT, ISI/CREATE and
NGC. This telecon clarified the PAINT integration vision and plan. Each demonstration and its
purposes were discussed including the Year 1 PAINT program outcomes.

Deliverables submitted to AFRL to date include the following:
PAINT Presentations on TWIKI, Quad Charts on TWIKI, Monthly Technical and Financial
Status Reports.





